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CONDITION

Tay-sachs disease

Tay-Sachs is an inherited condition in which fatty material builds up in nerve cells and
progressively damages the nervous system.

WHATITIS
Inherited GM2 buildup that progressively damages nerve cells

BODY SYSTEM
Brain and nervous system

MAIN SYMPTOMS
Developmental regression, muscle weakness, seizures, exaggerated startle

WHAT CAUSES IT
Inherited changes in both copies of the HEXA gene

HOW IT IS DIAGNOSED
Hexosaminidase A enzyme testing and genetic testing

MAIN TREATMENT
Supportive care for breathing, feeding, movement, and seizures

CAN IT BE CURED?
No - no treatment yet stops nerve damage

IS IT AN EMERGENCY?
Sometimes - prolonged seizure or severe breathing trouble

LONG-TERM OUTLOOK
Infantile form life-limiting; later-onset forms progress more slowly

Overview

Tay-Sachs is a rare inherited condition that damages nerve cells in the brain and spinal cord. It
belongs to a group called GM2 gangliosidoses, in which the body cannot properly break down a
fatty substance called GM2 ganglioside.

GM2 then builds up inside nerve cells. Over time, this interferes with how the cells work and
causes progressive nervous system symptoms.

There are several forms. They are grouped by when symptoms begin:

Tay-Sachs affects movement, muscle control, swallowing, vision, hearing, and other nervous
system functions. The exact pattern is linked partly to how much working hexosaminidase A
enzyme the body can make.
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There is currently no cure or treatment proven to stop the underlying nerve damage. Care
focuses on comfort, maintaining abilities, managing symptoms, and supporting the person and
family.

- Infantile Tay-Sachs begins in early infancy and progresses rapidly
- Juvenile Tay-Sachs begins during childhood and usually progresses over several years

- Late-onset Tay-Sachs begins during adolescence or adulthood and often progresses
more slowly

Symptoms

Babies with infantile Tay-Sachs often appear healthy at birth and develop as expected for the
first few months. Symptoms usually become noticeable when development slows or
previously learned abilities are lost. This loss of skills is called developmental regression.

Early signs may include an unusually strong startle response to sound, reduced head control,
muscle weakness, or less interest in surroundings. As the condition progresses, a child may
lose the ability to roll, sit, crawl, or reach for objects.

Other possible symptoms include:

An eye examination may show a "cherry-red spot” on the retina, the light-sensitive layer at the
back of the eye. This finding can support the diagnosis, but it also occurs in other conditions
and does not confirm Tay-Sachs by itself.

Juvenile Tay-Sachs can cause loss of movement or thinking skills, poor coordination, speech
changes, muscle weakness, stiffness, and seizures. Early symptoms may be mistaken for
clumsiness or difficulties at school.

Late-onset Tay-Sachs can cause leg weakness, muscle wasting, tremor, poor balance, slurred
speech, or difficulty walking. Some people develop changes in mood, thinking, or mental
health. Symptoms and their rate of progression can differ considerably between people.

- Increasing muscle stiffness or, at times, very low muscle tone
- Seizures

- Difficulty swallowing and managing saliva

- Reduced vision or hearing

- Breathing problems and repeated chest infections

- Anenlarging head as the condition progresses
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Causes andrisk factors

Tay-Sachs is caused by harmful changes in the HEXA gene. This gene provides instructions for
making part of an enzyme called hexosaminidase A. Enzymes help the body carry out chemical
processes.

When hexosaminidase A is absent or does not work well enough, GM2 ganglioside cannot be
broken down normally. It collects mainly in nerve cells and gradually damages them.

The condition has an autosomal recessive inheritance pattern. This means a person must
inherit a harmful HEXA variant from each biological parent. Parents who have one altered copy
are called carriers and usually have no symptoms.

When both parents are carriers, each pregnancy has:
These chances start again with every pregnancy.

Tay-Sachs can occur in any ancestry. Certain HEXA variants are more common among people
with Ashkenazi Jewish, French Canadian, Cajun, and some other ancestral backgrounds.
Ancestry can affect carrier likelihood, but it cannot confirm or rule out the condition.

A family history raises the chance of carrying a HEXA variant. However, many carriers do not
know that the condition is present in their family.

- Alin4 chance that the child will have Tay-Sachs
- Alin 2 chance that the child will be an unaffected carrier

- Alin 4 chance that the child will inherit neither familial variant

Diagnosis

Diagnosis usually begins with a medical and developmental history, a physical examination, and
an assessment of symptoms. An eye specialist may check for a cherry-red spot.

An enzyme test measures hexosaminidase A activity, usually in blood cells or another tissue
sample. Very low or absent activity supports a diagnosis of infantile Tay-Sachs. Later-onset
forms generally retain more enzyme activity.

Genetic testing looks for harmful variants in both copies of the HEXA gene. It can confirm the
diagnosis, help distinguish Tay-Sachs from related conditions, and identify the familial variants
that relatives may be tested for.

Enzyme results need careful interpretation. Some genetic variants cause low activity on
laboratory testing without causing Tay-Sachs. These are called pseudodeficiency variants.
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Other uncommon variants may behave differently depending on the test material used.
Genetic analysis and specialist interpretation can help clarify uncertain findings.

Sandhoff condition can cause similar symptoms and the same cherry-red eye finding, but it
involves the HEXB gene and affects a different enzyme pattern.

Testing during pregnancy is possible when the familial variants are known. A sample may be
obtained through chorionic villus sampling or amniocentesis. These procedures and their
timing should be discussed with a genetics or pregnancy-care team.

Treatment and management

There is no current treatment proven to cure Tay-Sachs or prevent its progression. Treatment
is supportive, meaning it addresses symptoms and helps maintain comfort, function, and
quality of life.

Care ofteninvolves specialists in neurology, breathing, nutrition, rehabilitation, palliative care,
and genetics. Palliative care is support for comfort and quality of life at any stage; it is not
limited to the end of life.

Management may include:

For late-onset Tay-Sachs, mobility aids, workplace adjustments, communication support, and
mental health care may help maintain independence.

Gene therapy, enzyme-related treatments, and other approaches are being studied. Clinical
trials may not be suitable or available for everyone, and experimental treatment does not
guarantee benefit. A specialist centre can explain what a particular study involves.

- Medicines to control seizures, stiffness, discomfort, or excess saliva

- Physical and occupational therapy for positioning, movement, and equipment
- Support for speech, communication, hearing, or vision

- Swallowing assessments and changes to food texture or feeding methods

- Tube feeding when eating no longer provides safe or adequate nutrition

- Airway clearance and breathing support

- Treatment of chest infections and other complications

- Emotional, practical, and bereavement support for families
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Complications

Swallowing weakness can allow food, drink, or saliva to enter the lungs. This is called aspiration
and can lead to pneumonia or breathing problems.

Weak cough and reduced movement can make it harder to clear mucus. Repeated respiratory
infections are a major concern in the infantile and juvenile forms.

Other complications may include:

Not everyone develops every complication. Regular review can identify changing needs and
allow support to be adjusted.

- Seizures, including prolonged or repeated seizures

- Poor weight gain, dehydration, or undernutrition

- Tight joints, abnormal posture, and spinal curvature

- Painor skin pressure injuries from limited movement
- Fallsand loss of mobility in later-onset forms

- Anxiety, depression, or other mental health symptoms

Prevention

Tay-Sachs cannot be prevented through diet, exercise, vaccination, or lifestyle changes. It is
caused by inherited genetic variants.

Carrier testing can help people understand their chance of having a child with the condition.
Testing may be considered before pregnancy when there is a family history, a known familial
variant, or concern related to ancestry. Broader carrier screening can also identify people
without a known family history.

If both prospective biological parents are carriers, reproductive options may include natural
conception with or without prenatal testing, in vitro fertilisation with testing of embryos, donor
eggs or sperm, or adoption. These are personal choices. A genetic counsellor can explain the
medical limits and practical implications without directing the decision.

Relatives may also choose carrier testing after a familial HEXA variant is identified.

Living with it and what to expect

The course depends strongly on the form of Tay-Sachs.
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Infantile Tay-Sachs usually causes continuing loss of movement and awareness during early
childhood. Feeding, breathing, and seizure support often increase over time. The condition is
life-limiting, commonly because progressive nerve damage affects swallowing and breathing.

Juvenile Tay-Sachs also progresses, but usually over a longer period. Children may gradually
need more support with walking, communication, feeding, personal care, and seizures. Life
expectancy is often shortened.

Late-onset Tay-Sachs tends to progress more slowly. Some people continue working,
studying, forming relationships, and living independently for years. Others develop increasing
problems with walking, speech, weakness, or mental health. Lifespan may be less affected
thanin earlier-onset forms, but the individual course cannot be predicted with certainty.

Abilities and care needs can change, but the condition is not contagious. Carriers generally
remain healthy and do not go on to develop Tay-Sachs.

Planning ahead can include mobility and communication equipment, feeding decisions,
emergency seizure plans, school or workplace support, and discussions about care goals.
These conversations can be revisited as needs and preferences change.

When to get medical help

Arrange a routine medical assessment if you notice unexplained loss of developmental skills,
increasing weakness, unusual startle responses, repeated falls, balance problems, or changes
in speech. These symptoms have many possible causes and do not mean someone has
Tay-Sachs.

If Tay-Sachs has already been diagnosed, contact the care team about changes such as
coughing during meals, weight loss, more frequent seizures, increasing stiffness, pain, sleep
problems, or repeated chest infections. These changes may require a review of support rather
than emergency treatment.

Seek urgent medical advice for a first suspected seizure, a sudden decline in swallowing, signs
of dehydration, or new breathing symptoms.

Call emergency services for:

Follow any individual emergency or seizure plan already provided.
- Aseizure lasting five minutes or longer
- Repeated seizures without recovery between them

- Severe breathing difficulty or blue or grey lips
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- Choking with inability to breathe or respond

- Sudden unresponsiveness

Common questions

Can Tay-Sachs start in adulthood?

The genetic condition is present from birth, but symptoms can first appear in adolescence or
adulthood. This is called late-onset Tay-Sachs and usually progresses more slowly than the
infantile form.

Can someone carry Tay-Sachs without having symptoms?

Yes. Carriers have one altered HEXA gene copy and usually have enough enzyme activity to
remain healthy. A carrier can pass the altered copy to a child.

Can a healthy-looking baby have Tay-Sachs?

Yes. Babies with the infantile form often appear healthy at birth and develop normally for the
first few months. Symptoms emerge as GM2 builds up in nerve cells.

Is Tay-Sachs the same as Sandhoff condition?

No. Both are GM2 gangliosidoses and can cause very similar symptoms. Tay-Sachs involves
the HEXA gene, while Sandhoff involves the HEXB gene. Enzyme and genetic tests distinguish
them.

Can Tay-Sachs be detected before birth?

Yes, when the familial genetic variants are known. Chorionic villus sampling or amniocentesis
can test a pregnancy. Preimplantation genetic testing may also be possible during in vitro
fertilisation.

Is Tay-Sachs contagious?

No. Itis inherited through genes and cannot spread between people through contact, air, food,
or body fluids.
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